Introduction: In low income countries, ICU places are limited and not all sepsis patients will benefit from ICU admission. Stratification is an important step to identify patients who require ICU treatment from patients who can be treated on general ward setting. Improper stratification results in increased length of stay, costs, morbidity and mortality. Objective: The aim of this study was to stratify the risk of mortality in patients with sepsis syndrome using age, arterial lactate level and SOFA score. Methods: In this prospective observational study, 250 patients with sepsis were enrolled and followed up until discharge. They were categorized into 2 groups according to 7-days mortality. Results: SOFA score (≥5) was the only good tool (AUC=0.722) while age (≥65 years) (AUC=0.650) and arterial lactate (≥3.25 mmol/L) (0.690) were fair tools to predict 7-days mortality. A new score "ALSOFA score" (≥10) was an excellent tool for prediction (AUC =0.912, 95%CI: 0.851 to 0.940, p<0.0001). It showed an excellent sensitivity (90.9%) and specificity (85.1%). Conclusion: In critically ill patients with sepsis syndromes, age, arterial lactate and SOFA score are fair tools of stratification. No single marker/score can be used alone to stratify such patients.
INTRODUCTION
Sepsis is officially defined as "a dysregulated host response to an infection, causing life-threatening organ dysfunction". (1) The whole world mortality rates are up to 40% for sepsis and 70% for septic shock. (2) Good primary care, source control, early antibiotic and adequate critical care provision are essential for good prognosis in low income countries. (3) In these low income countries, ICU places are limited and not all sepsis patients will benefit from ICU admission. Stratification is an important step to identify patients who require ICU treatment from patients who can be treated on general ward setting. Improper stratification results in increased length of stay, costs, morbidity and mortality. (4, 5) There are multiple tools to stratify patients with sepsis. They include clinical judgement, scoring systems, clinical judgement, or using sepsis categories as defined by the Surviving Sepsis Campaign,(5) , which is not as accurate as clinical judgement or scoring systems. (6) The most applicable scoring systems are the "Predisposition, Infection, Response and Organ dysfunction" (PIRO) score (7), the "Mortality in Emergency Department Sepsis" (MEDS) score (8) , the "Mortality In Severe Sepsis in the Emergency Department" (MISSED) score (9) and the wellknown SOFA (10) and qSOFA scores. (5) The elderly are always at higher risk for sepsis due to multiple comorbidities. In older patients, intact skin and other physiologic reflexes that contribute to the physical defense mechanisms to infections may degrade. Also, implanted devices and surgical procedures may contribute to that. (11) Serum lactate level is extensively evaluated. Arterial lactate is not well studied although it is easy to obtain during routine ABG analysis with low cost. Arterial and serum lactate levels were compared in few studies. Recent studies showed the role of arterial lactate in early diagnosis of sepsis in pediatrics. Adult studies usually advise not to mix their values. (12) The aim of this study was to stratify the risk of mortality in patients with sepsis syndromes using age, arterial lactate level and SOFA score.
METHODS
After approval of the Medical Ethics Committee of Alexandria Faculty of Medicine, all adult patients who were admitted to the Critical Care Medicine department, Alexandria Main University Hospital for 6 months (from the1st of January 2018 to the 30th of May 2018) with the diagnosis of sepsis (according to 2016 consensus definition (Sepsis-3) using quick SOFA) were assessed for enrollment. Pregnant, trauma and immunocompromised patients (cancer or patients on immunosuppressive drugs) were excluded. All enrolled patients were subjected directly (at admission) to the followings; complete history taking, physical examination, laboratory investigations and complete sepsis workup. All enrolled patients received the standard treatment for management of sepsis. The protocol of treatment was not changed during the study time. The primary outcome was 7-days mortality.
Statistical Methods
Data were fed to the computer and analyzed using IBM SPSS software package version 24.0. Qualitative data were described using number and percent. Quantitative data SIGNA VITAE 2019; 15(1): 46-50 were described using range (minimum and maximum), mean, standard deviation and median. Significance of the obtained results was judged at the 5% level. Chi-square test was used for categorical variables, to compare between different groups. Fisher's Exact or Monte Carlo correction for chisquare was used when more than 20% of the cells have expected count less than 5. Student t-test was used for normally quantitative variables. Mann Whitney test was used for abnormally quantitative variables.
RESULTS
In this prospective observational study, 250 patients were enrolled. Then, they were categorized into 2 groups according to the primary endpoint "7-days mortality". Seventy-seven patients (30.8%) were died (non-survivors group) and another 173 patients (69.2%) were survived (survivors group). Regarding baseline characteristics, the percentages of males (52.8%) and females (47.2%) were comparable. Pneumonia was the most common suspected source of sepsis (42%). Mean age was 63.37 years. Nonsurvivors showed significantly higher mean age (69) than survivors (60.86) (p<0.001). Non-survivors showed significantly higher SOFA score (7.96) than survivors (5.73) (p<0.001). The median of arterial lactate of all patients was 4 mmol/L. Non-survivors were presented with significantly higher median of arterial lactate (5.0) than survivors (3.2) (p<0.001). (Table 1) Overall median ICU LOS was 6 days. Patients with septic shock showed compara- After plotting the receiver operating characteristics (ROC) curve for the study stratification tools to predict 7-days mortality of all patients (Table 2) ( Figure  1 ), SOFA score (≥5) was the only good tool (AUC=0.722) while age (≥65 years) (AUC=0.650) and arterial lactate (≥3.25 mmol/L) (0.690) were fair tools to predict 7-days mortality. A new score was implemented using these 3 tools. This score ranges from 3 to 15 points. It was arbitrarily mentioned as "ALSOFA score: Age, Lactate and SOFA score". It was calculated for all enrolled patients. (Table 3) ALSOFA score (≥10) was an excellent tool to predict 7-days mortality (AUC=0.912).
After logistic regression analysis, as ALSO-FA score increases by one point the odds ratio (OR) of 7-days mortality increases by 2.191 (68.66% increased risk) (p<0.0001). (Table 4 ) (Figure 2 )
DISCUSSION
In this study, age ≥65 years was a fair tool to predict 7-days mortality (AUC= 0.650, 95% CI: 0.578 to 0.721, p<0.0001). De Groot et al., investigated whether the prognostic utility of the most common severity scores were appropriate for risk stratification of older (≥70 years) septic patients (≥70 years). In-hospital mortality was 9.5% (95%CI: 7.4 to 11.5) in older patients, and 4.6% (95%CI: 3.6 to 5.7) in younger patients. In older patients, disease severity scores were associated poorly with mortality (AUC= 0.56 to 0.64). (13) Warmerdam et al., showed that mortality in patients with infections was 9.2% (95%CI: 7.3 to 11.2) in patients ≥70, twice as high as the 4.6% (3.6-5.6) in patients <70 years. (14) Ginde et al., showed that older adults (≥65 years) with severe sepsis, compared with younger adults, had modestly higher rate of mortality (24% vs 16%). (15) Yang et al., showed that age (OR, 8.46; aged 85 years and older versus aged 18-54 years old) was significant and independent predictor of hospital mortality. (16) Martin et al., showed that age was an independent predictor of mortality in an adjusted multi- Figure 1 . Receiver Operating Characteristics (ROC) curve of study stratification tools to predict 7-days mortality Figure 2 . The prediction of mortality using ALSOFA score 
LIMITATIONS
This study has some limitations, as small sample size and monocentric design. The study design is liable for multiple confounding factors. The primary outcome is 7-days all-cause mortality. We acknowledge that these finding cannot be directly extrapolated to other health care facilities.
CONCLUSION
In critically ill patients with sepsis syndromes, age, arterial lactate and SOFA score are fair tools of stratification. No single marker/score can be used alone to stratify such patients. Further larger studies should be conducted validate new scores. Simple, available and cheap markers should be used in such scores otherwise scoring systems should not be used as hard criteria for ICU admission.
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